The fusion of synaptic vesicle membranes studied by lipid mixing: the R18 fluorescence assay validity.
The various experimental approaches and octadecyl rhodamine B chloride (R18) assay's capability to meet the criteria for examining the Ca²(+)dependent synaptic vesicles (SVs) fusion with target membranes have been investigated. The existence of at least two simultaneous processes one of which attributed to real Ca²(+)-dependent membrane fusion, while another is considered to be non-specific probe transfer has been shown. The differences in response to temperature changes were found for R18 fluorescence dequenching upon stimulation of membrane fusion or nonspecific probe transfer. The temperature dependences of the probe dequenching rate were the same for heterotypic and homotypic membrane systems and increased with the temperature growth. The combination of R18 fluorescence studies with the data obtained by dynamic light scattering (DLS) offers a unique opportunity for the determination of SVs aggregation and the membrane fusion. The cholesterol content of the synaptosomal plasma membrane was modulated by methyl-β-cyclodextrin (MCD). The MCD molecule has proven to bind directly the membrane cholesterol and interact with lipophilic probe R18 that affects its fluorescence. The obvious distinctions in probe dequenching due to the membrane mixing or the MCD effect were observed. The cholesterol depletion from the synaptosomal plasma membranes was found to inhibit the process of Ca²(+)-induced membrane fusion with SVs. Thus, the manipulations with conditions of R18 probe dequenching at the model conditions, specific for the Ca²(+)-triggered fusion steps of regulated exocytosis, allowed us to determine the relative contribution of probe transfer and genuine membrane fusion to the overall fluorescence signal.